Introduction
Peripheral nerve blocks are gaining popularity for orthopaedic limb surgery [1] , but little is known about how patients experience peripheral nerve blocks as both anaesthesia and pain control. Peripheral nerve blocks are considered safe; they reduce postoperative opioid consumption [2] and their long-lasting effect improves patient satisfaction in elective surgery [3] . Peripheral nerve blocks are widely used even for acute trauma surgery, where pain experiences are different and documentation of peripheral nerve block benefits remains scarce. Fixation of ankle fractures constitutes a useful example. They are common [4] , often require surgery [5] and surgical fixation is suitable for peripheral nerve block anaesthesia.
Studies on peripheral nerve block in limb surgery raise concerns about 'rebound pain' when the effects of the block wear off [6] [7] [8] . This potentially outweighs the benefits. The rebound phenomenon has yet to be explored in detail but it is evident that pain scores and morphine consumption do not provide the full picture of patients' experiences. Pain is subjective, and to understand patients' experiences, we need to ask them. A previous qualitative study of ankle fracture patients demonstrated concerns about long-term orthopaedic disabilities [9] but focused neither on the immediate postoperative period nor on the anaesthetic elements.
In this study, we aimed to explore patients' expectations and experiences of peripheral nerve blocks as the primary mode of anaesthesia for ankle fracture surgery. Gaining knowledge of the patients' perspective will help evaluate the clinical usefulness of peripheral nerve block for anaesthesia and postoperative pain management for a large group of patients in acute orthopaedic surgery.
Methods
According to Danish legislation, no ethical approval was needed (confirmed by the Regional Ethics Committee. The Danish Data Protection Agency approved the study. Participants gave written consent after being provided with oral and written information.
We conducted semi-structured interviews with patients who received a peripheral nerve block for ankle surgery. We chose this design to explore the patients' experiences as it enables an inductive creation of theories and knowledge based on patient testimonies. We used purposive sampling [10] , specifically inclusion criterion sampling [11] , in patients scheduled for primary ankle fracture surgery with peripheral nerve block as the primary anaesthetic technique at two university hospitals in Denmark from August 2016 until data saturation [12] was achieved in October 2016. Data saturation is the point where the analysts decide no new information or themes are apparent in the data. We (SH and MH) deemed that saturation was achieved when analysis of three consecutive interviews had provided no new themes. Data saturation is a common method of defining sample size in qualitative studies, since the focus is on the properties or quality and richness of the data themselves in fulfilment of the aim of the study, rather than on an arbitrary number of participants [13] . To be included, patients had to be aged ≥ 18 years and able to understand and speak Danish, and give informed consent. Most patients also participated in a randomised clinical trial investigating pain profiles following spinal or peripheral nerve block anaesthesia [14] . These patients received standardised information and adhered to identical pain medication regimens. Pain regimens varied slightly among those who did not take part in the randomised trial.
All patients received a single-shot popliteal sciatic and saphenous nerve block as primary anaesthesia using ropivacaine 0.75% via a lateral approach with ultrasound guidance. Propofol sedation during surgery was optional. Postoperatively, all patients received paracetamol and ibuprofen at fixed doses and intervals, with morphine tablets on demand or at fixed intervals and intravenous (i.v.) morphine as rescue medication. Patients included in the randomised, controlled trial had access to patient-controlled analgesia via an i.v. morphine pump (2.5 mg per dose, 6 min lockout). All patients were admitted via the emergency room and operated on as soon as swelling and staffing permitted. Randomised trial patients were given standardised information about the peripheral nerve blocks and possible rebound pain, and all were informed to expect a minimal block duration of 12 h. All patients were instructed to use on-demand analgesics as soon as they began to feel pain.
We developed an interview guide based on clinical experience, existing literature and the objectives of this study. The guide ensured uniformity in interview content, yet allowed for new reflections to be shared and explored. We pilot tested the guide on three patients and made adjustments before producing the final version (see Appendix).
Included patients were interviewed by MH in the orthopaedic ward between 27 h and 48 h after nerve block administration in order for the effects of the blocks to wear off but still be remembered clearly. The patients' responses were periodically paraphrased back to them during interviews to ensure clarity and confirm the understanding of the interviewer. All interviews were audio recorded using a Tascam DR-1 digital recorder (Tascam, Montebello, CA, USA).
MH transcribed verbatim, organised the transcripts with Nvivo 11 software (QSR International, Melbourne, Australia) and analysed the interviews by systematic text condensation as described by Malterud [15, 16] . Analysis was done primarily by MH and SH and the findings were regularly discussed with AM and RS. Relevant passages from interviews were marked and assigned a code. Then all passages with the same code were condensed and their common meaning interpreted. Seven categories were established inductively from the first interview; an additional five emerged during later analyses. All codes were condensed by MH and compared with the original interviews to ensure relevance.
To ensure confirmability of the findings, MH documented his prior understanding before commencing data collection, and kept reflective notes throughout the research process as an audit trail; this also included memos, decision records and a research log. Ensuring confirmability is similar to 'documenting objectivity' and validates that the findings actually stem from the informants rather than from the analysts' preconceptions [17] .
Results
Thirteen interviews were conducted, with a median (IQR [range]) duration of 31 (28-34 [20-48] ) min, before data saturation was achieved. All those approached agreed to participate. The patients were between 18 and 81 years of age, with more women than men taking part. Some patients had been fully awake during surgery; others had been sedated with propofol to various degrees (Table 1 ). An illustrative example of the analytical process is given in Table 2 .
The patients generally expressed satisfaction with the peripheral nerve blocks regardless of their pain profile, and those who had previously experienced other anaesthetic modalities favoured the nerve blocks. Mental alertness; the ability to ambulate; and being able to eat without feeling nauseated, were all advantages emphasised by the patients.
A total of five themes emerged: the experience of pain; the comprehension of, and adherence, to the pain relief strategy; thoughts about nerve block efficacy and safety; patients' expectations; and patients' preferences. The last-named two are related and thus are reported together below.
Experience of pain
Despite the pre-emptive paracetamol and ibuprofen, some patients had severe pain when the block wore off:
It was like they poured boiling water over my foot -and then imagine that for two hours without any decrease in pain.
-(patient 11).
Two other patients described their severe pain as having their leg held on a hot stove or people stamping on their foot. A common description was the ineffectiveness of morphine to remedy the pain, and a temporary feeling of despair. One patient, who had the patient-controlled morphine pump, requested additional rescue medication, whereas others relied on nurses to administer i.v. morphine injections. In this study, severe pain predominantly occurred at night, so most patients with severe pain had no warning:
I woke up at midnight, and then, it was like . . . it burned and at the same time I couldn't feel my toes.
-(patient 5).
Being awoken by excruciating pain, slowly becoming bearable after taking analgesics, was described as very unpleasant:
It didn't hurt, it was just itching, and then luckily I fell asleep and woke up at 3.30 a.m. when it really, really hurt. It felt just as if your leg had been placed on a hot stove because it burnt immensely.
-(patient 2).
One patient experienced a pinching and pinpricklike sensation before the onset of severe pain. Patients having severe pain endured this for up to 2 h before it subsided to a more reasonable level. However, in the eyes of the patients, the severe pain experiences were not too deterring:
The blockade, was it worth it [the severe pain after]? Yes, I believe so. I don't regret choosing it.
Patients who did not experience any severe pain instead described either a mildly unpleasant dull ache before remission or a sudden, almost completely painless return to normal sensation.
Comprehension of and adherence to strategy of pain relief
Patients expressed doubts about when to take analgesics and about effects and side-effects. Doubts concerned whether experienced pain was the 'right' pain and what level of pain qualified as 'enough' to take analgesics:
. . .at some point I thought: should I do it [activate patient-controlled morphine pump] already, or should I wait, or what should I do?
-(patient 4).
Some consulted staff and others endured pain. One patient described himself as having a high pain threshold and thus little need for analgesics:
I'd rate my pain threshold as pretty high, usually I just bite the bullet. It takes a lot... . . for me to want pain killers, or something, right?
-(patient 3).
These doubts led some patients to consume large quantities of morphine and suffer from side-effects:
I took one [morphine dose] and lay for at bit and thought: 'Noooo, I'm just going to press it [morphine pump handset] again'. But all that happened was for me to feel insanely drowsy and then I fell asleep, right? I think it never hurt so much that I needed it. No, it was probably more because of anxiety, yes.
-(patient 1).
Attitudes towards pain medication varied. Some chose to take as much as necessary to stay free of pain, regardless of side-effects:
When you're in it, you must do what's necessary and then deal with that [side effects] later. It's just small things. Like, me being nauseous for a few days is no big deal.
Others almost abstained from analgesics in order to stay alert and avoid side-effects:
I tried to put up with it for as long as possible, because I thought: No, I'm not going to just inject myself with that stuff.
-(patient 3). Ward routines also proved to be a potential obstacle as a patient was away for X-rays while breakfast and tablets were distributed, and when the patient returned, both had been removed.
Patients expressed doubts and misperceptions:
I have no idea what the [morphine] side effects are, I don't remember that.
-(patient 10)
Some failed to understand indications for morphine as well as dose-response mechanisms and consumed large amounts of morphine or had insufficient pain relief:
I was nauseous and warm and stuff like that, right? So I thought: I better take some morphine.
-(patient 12)
Some did not understand the concept of the nerve blocks affecting two different nerves (saphenous and sciatic) and were confused about whether to take medication or not when the block subsided for one of the nerves but the other remained blocked.
Thoughts about nerve block efficacy and safety
Three elements stood out: what patients might feel when surgery started; the fear of a permanently paralysed foot; and patients' views on peripheral nerve block as the primary mode of anaesthesia.
Several patients were surprised and alarmed to feel preparations for the operation, and scalpel pressure:
During the operation I could, eh, feel that I was being cut and not that it hurt, but I was shocked and frightened.
-(patient 11)
This led patients to fear pain as surgery progressed and necessitated induction of general anaesthesia in one patient and deep propofol sedation in another. Other patients stated that they had been anxious, but not enough to voice their concerns intra-operatively.
After surgery, patients were unable to move, or feel, the blocked part of their bodies for many hours; this gave rise to worries about nerve damage resulting from the surgery itself:
Because the lower leg was completely paralysed, and I couldn't move my toes, it made me think: I just hope this doesn't become a permanent situation, I just hope they haven't cut any nerves that will make me never feel my toes again.
-(patient 7)
Memories of a paraplegic family member came to mind for one patient and considerable emotional distress was the result for others. Patients remembered being told to expect a nerve blockade duration of at least 12 h, but none recalled being told a maximum duration.
Patients appreciated the clear-headedness, the many hours of pain relief, and the lack of nausea and drowsiness in comparison with previous experiences with general anaesthesia. When comparing with spinal -(patient 13).
Insufficient anaesthesia was the primary nonorthopaedic concern as also reflected in expectations:
I was afraid I would be able to feel it, when they began cutting me, screwing, and all that.
-(patient 6).
Finally, patients considered peripheral nerve blocks to be safe, which relieved them of concerns such as death and permanent spinal injury.
Patients' expectations and preferences
In hindsight, patients expressed few expectations about administration of the block. They indicated the reason could be the fairly short time from receiving information to the procedure itself and that peripheral nerve block was relatively unknown to them in advance. Patients expected to be totally numbed by the block during surgery and free of any pain for at least 12 h postoperatively:
[I expected] that I'd feel nothing. Like, them cutting and stuff like that. But I don't think I had that many considerations, it all went so fast.
-(patient 2)
In order to reassure patients, and explain the effect of peripheral nerve block, some clinicians had reportedly compared it with local anaesthesia at the dentist's surgery. However, this instead caused worries for some:
I know that sometimes it doesn't work at the dentist, sometimes you can still feel it. So I was very worried that I would feel it when they began cutting, I was really frightened, and I was shaking like a leaf.
-(patient 6)
The concept of being awake during surgery appealed to some, whereas others expressed concerns about either seeing or hearing surgery. One patient fearing death from general anaesthesia stated:
I had no fear of anaesthesia. Not with this method [peripheral nerve block].
-(patient 1)
Patients stated strong preferences against spinal and general anaesthesia, perceiving peripheral nerve block as the 'lesser evil':
I felt good about it [the injection] being just the thigh and not the back, because I've always thought: then you hit a nerve and have back pain for the rest of your life.
Patients expressed no a priori fear of peripheral nerve damage from the block procedure itself. Whether they had forgotten or neglected the information about risks and side-effects is unclear. As described, some patients suspected that surgery had inflicted nerve damage due to long-lasting lack of sensation from the blocks. As such, the effect of the blocks caused them to fear lasting surgical nerve damage.
Patients expressed satisfaction with peripheral nerve block anaesthesia and preferred it to other modalities. In general, they were positive towards blocks and would recommend them for others and, if given the option, they intended to choose it again should they need future surgery:
This method [peripheral nerve block] has been absolutely fantastic, because I've been fresh ever since surgery.
Discussion
We investigated patients' expectations and experiences of peripheral nerve blocks in ankle fracture surgery using semi-structured interviews. The themes presented in results are discussed individually.
Experience of pain
Our interviews illustrate that pain upon cessation of the block can be very intense and despair-inducing, and constitutes a clinically-relevant problem.
Considering the pain intensity, clinicians should warn and prepare patients and nursing staff. Furthermore, due to the long intervals between the documentation of pain scores in most studies [6, [18] [19] [20] [21] , these periods of pain can go undetected in research and the phenomenon of rebound pain may thus be underestimated. As surgery is usually performed in the daytime, many blocks wear off during the night, and this seemed to worsen patients' pain experience in this study. This might be avoided by adjusting doses, adjuvants and volumes in the block [22] [23] [24] , or by the use of a continuous nerve catheter infusion overnight, (although that is not universally advocated [19] ). In our clinical experience, severe rebound pain also occurs when blocks wear off during daytime. Whether sleep prevents patients from sensing any early signs, or if the pain simply has a rapid onset, is unknown. Nevertheless, patients will likely benefit from thorough information about these possible occurrences. We do not consider being awake when the block wears off a particular advantage compared with being asleep; however, better staffing levels during the daytime may facilitate faster pain relief.
Comprehension and adherence to strategy of pain relief
Self-perceived high pain tolerance and fear of sideeffects prevented patients from taking adequate quantities of analgesics. Uncertainty about the effects of the medication and the threshold for 'acceptable' pain led to under-or overmedication with morphine. The latter may delay ambulation and is potentially dangerous as it might lead to respiratory depression, even with a patient-controlled system, as shown by van Boekel et al. [25] . They found that patients develop side-effects when self-administering morphine, as they are unable to administer adequate doses. Rebound pain from peripheral nerve blocks could worsen this, and it is possible to speculate that sudden and severe pain might lead patients to consume large amounts of morphine over a short period of time. Patients have difficulty understanding information provided by healthcare professionals [26] and our study reminds us that clinicians should be mindful that information may well be misunderstood, as shown by some patients taking morphine for nausea.
Of our participants, those who were also included in the randomised, controlled trial had received standardised and thorough oral and written information. However, patients still demonstrated insufficient comprehension. Some studies indicate that written materials improve patient understanding [27] but acute injury diminishes comprehension [28] and makes it difficult to act based on the given information [29] . Our findings prove that we are not adequately addressing patient information, as patients are still unsure what to expect and how to respond, irrespective of whether they depend on a nurse or are able to selfadminister analgesics. The timing of patient information might be an issue. Before surgery, patients are presumably more focused on the surgery itself, and less on later pain relief. After patients are informed, it is key to assess the level of individual understanding of different possibilities when the block wears off, and to assess the patient's ability to take relevant action.
Thoughts about nerve block efficacy and safety
We found that the loss of sensation produced by the block itself could trigger serious concerns about nerve damage, although the risk of nerve damage was not feared by patients before the block. Likewise, the preservation of light touch sensation while expecting total numbness disconcerted patients and presents an ethical issue as well as an economic one, since delays occur and additional staff might be required for administering additional anaesthesia safely. These findings imply that 'basic' information about peripheral nerve blocks is misunderstood.
It is known that patients have a fear of death in relation to general anaesthesia; Fitzgerald and Elder documented this in about half the patients in their study [27] . Various methods are employed to circumvent this fear, and an obvious solution is to avoid general anaesthesia altogether. Patients in our study explicitly stated this as a specific advantage of peripheral nerve block anaesthesia. Furthermore, some patients voiced concern over being able to see and hear their operation. This concern is also described, among others, by Matthey et al. [30] . This was a Canadian study which performed a telephone survey among the general population aimed at describing the public's fears and perceptions about regional anaesthesia. Conversely, some of our patients felt more in control being awake. We believe that offering optional propofol sedation in addition to the peripheral nerve block provides a useful solution to suit the patients' preferences. Matthey et al. also demonstrated a fear of back pain as well as spinal injury in relation to spinal anaesthesia [30] . Similarly, this reasoning was also echoed in our interviews.
Patients' expectations
We were surprised at the lack of prior knowledge about regional anaesthesia demonstrated by the included patients. However, this concurs with findings in the aforementioned study [30] where a quarter of patients feared permanent paralysis despite a statistically very low risk; on the other hand, none were concerned about the risk of more common side-effects such as transient paraesthesiae. Patients' lack of knowledge about peripheral nerve blocks makes good quality information crucial in order to avoid unnecessary distress. It is of great importance that descriptions are not oversimplified, such as by comparing high-resolution ultrasound-guided peripheral nerve blocks with blind techniques used at the dentist, which some patients will have experienced as inadequate. In most people's minds, 'anaesthesia' is equated with general anaesthesia, probably because general anaesthesia is more common considering all types of surgery and therefore known to more people. The concept of general anaesthesia is also easily explained and understood. We speculate that the relative obscurity of regional anaesthesia might contribute to the misconceptions and knowledge gap demonstrated by the patients in our study.
Preferences
Patients suffering from extreme pain when the block wore off still expressed overall satisfaction and took comfort in the many painless hours before that point. These patients spoke positively about the peripheral nerve block and showed no interest in choosing an alternative mode of anaesthesia if they could 'turn back the clock' and choose freely. However, this might be a coping strategy. The high satisfaction, despite the high levels of pain, could be to avoid cognitive dissonance, as described by Festinger [31] . He proposed that people will overvalue their choices and undervalue whatever alternative they rejected in order to reduce the dissonance between behaviour and cognition, as shown in a subsequent study by Totman [32] . This theory also explains how patients justify choosing an unpleasant treatment by reframing it as a success. This implies that unpleasant treatment will be evaluated as more effective. On the other hand, it is possible that even patients with severe, but relatively short-lasting, pain (of up to 2 h) could simply be considering it worthwhile nonetheless.
Patients expressed satisfaction with peripheral nerve block although some experienced excruciating pain when the block wore off. In a meta-analysis focusing on ambulatory surgery, Liu et al. demonstrated that patients reported 'excellent' satisfaction more often with peripheral nerve block compared with general anaesthesia [3] . Our study indicates that despite these high levels of overall satisfaction, there is still work to be done to further improve patients' experiences and understanding of peripheral nerve blocks. Thorough patient information; better understanding of physiology and use of pain medication; and access to analgesics when the block wore off proved to be important influences on level of pain and duration.
Strengths and limitations
A key strength of this study is the qualitative interview methodology, which provides a valid tool for unveiling patients' experiences and provides detailed patientcentred perspectives that cannot be measured with quantitative methods. However, this methodology is also a potential limitation because the findings are not generalisable. However, the findings can be transferable, as we presume the experiences reported in this study are not unique, and may well be common. Results from this study can also generate important hypotheses to be tested in later quantitative studies. The interdisciplinary research group is a strength of this qualitative study as the members have different views and degrees of involvement in the clinical field, which broadens the perspective of the analyses. The variation within the sample is also a strength as this ensures a varied patient perspective.
In conclusion, rebound pain following peripheral nerve block anaesthesia for ankle fracture surgery was very severe for some patients and constitutes a clinically-relevant problem. Nocturnal cessation of the blocks' effect worsened the issue. Patients experienced doubts about appropriate consumption of analgesics and what side-effects to expect and to measure the pain against. Peripheral nerve block is a novel experience for most patients, and thus they had few expectations beforehand. Despite thorough information, misconceptions led to unnecessary pain levels or morphine overuse with side-effects, and also unwarranted fears. An assessment of a patient's comprehensive ability to understand and act on given information should be undertaken when planning for a nerve block and key information should be repeated several times. Staff working on hospital wards need to be aware of the likely course of patients who have received blocks, including the possibility of severe rebound pain. Although patients appreciated nerve blocks as the primary mode of anaesthesia and as postoperative analgesia regardless of pain profile, future studies should seek to quantify rebound pain and identify patients at risk. The benefits of blocks included mental alertness and the avoidance of peri-operative nausea. Nerve blocks were perceived as more comfortable and safer than both general and spinal anaesthesia. Peripheral nerve blocks are especially suited for patients capable of managing their pain medication and where staffing permits repeated information and assessment. This analysis of the patients' perspective reveals important gaps in the understanding of peripheral nerve block effects leading to undesirable responses that should be addressed in future practice and should be factored in to the overall evaluation of the utility of peripheral nerve blocks.
